Abstract Image-based distance identification is an interesting topic in image processing. It can be classified into three methods. The parallax approaches, the method with marker and the method with a priori knowledge of an object's physical size. The above methods are not easily implemented in an embedded system. This paper reports the development of an efficient image-based algorithm to identify the change of distance between camera and the captured object by measuring the movement of objects in the image. The algorithm is designed to work on a single camera without the aid of image markers such as laser beams. The algorithm calculates the correlation of predefined segments in the image to detect object movements, and therefore identify the direction and magnitude of distance change. The algorithm was designed to be implemented in a quadcopter to identify its change of altitude. The performance of the algorithm was examined using a simulated environment, and is reported in this paper.
Introduction
The research that is reported in this paper was conducted to develop image-based algorithm that is able to sense the change of distance between a camera and the captured object. The algorithm was developed to be applied in a quadcopter as a sensor to provide information about altitude change to its controller.
The algorithm of image-based distance measurement system can be grouped into three main methods. The parallax method [1-3] uses two cameras or a combination of mirrors to capture two or more images from different perspectives. The second method measures object distance with an aid of markers. Barreto [4] and Muljowidodo [5] developed distance measurement algorithm based on triangulation of a single laser beam, while Deng [6] and Lu [7] used two parallel laser beams projected to the object. The other methods [8] [9] based their calculation on the knowledge of the physical size of objects in image. Such requirements are not easily implemented in a quadcopter due to its limitation in weight and computa-
